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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent diffusing reflection 
by providing a polarizing plate which is arranged outside a liquid 
crystal cell, a mirror surface reflecting plate which reflects incident 
light, and a film which has two kind of extremely small areas having 
different refractive indexes. 

SOLUTION: A light control film 1 is a film which functions to scatter 
light made incident from a specific direction. In this case, a light 
control film which scatters light that is made incident in the 
perpendicular direction to the light control film 1 is used to scatter light 
reflected by a reflection electrode 4, thereby enabling diffusing 
reflection. As this light control film 1 , a film is used which is formed by 
irradiating a mixture of two kind of ultraviolet-ray setting high polymers 
with ultraviolet rays. This film structured by laminating layers of high 
polymers having two kind of refractive indexes. The reflecting 

electrode 4 is formed of metal such as aluminum. Then STN liquid crystal 20 is applied with the potential 
difference between a transparent electrode 3 and the reflecting electrode 4. According to the applied 
voltage, the STN liquid crystal 20 shows different optical characteristics, which are utilized to make a 
display. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which used liquid crystal, especially relates to a reflective 

mold liquid crystal display. 

[0002] 

[Description of the Prior Art] In order to realize a bright reflective mold liquid crystal display conventionally, there are 
the following techniques. 

[0003] (1) What attached the reflecting plate which performs hairline processing etc. to STN-LCD and has 
diffusibility. (2) What gave diffusibility to the light reflex property using the metal which has irregularity in a front 
face as a pixel electrode (JP,5-323371,A). 
[0004] 

[Problem(s) to be Solved by the Invention] In the case of the conventional technique (1), the glass substrate of 1mm 
thickness extent intervenes between a liquid crystal layer and a reflecting plate. Therefore, after the light which 
penetrated the black display, for example and carried out incidence to the reflecting plate is reflected with a reflecting 
plate, a white display may be penetrated and a watcher may be reached. In this case, that part serves as a display darker 
than the normal section. That is, when a black alphabetic character is displayed on a white ground, it will become the 
display the shadow of an alphabetic character is in sight. Although this problem is solvable by shortening distance of a 
liquid crystal layer and a reflecting plate, a glass substrate is not easy to have to hold a liquid crystal layer by uniform 
thickness, and to make it thin. 

[0005] This problem is solvable if the conventional technique (2) is used. However, the process for attaching 
irregularity to an electrode in this case increases, and cost increases. Moreover, the heterogeneity of the image quality 
resulting from this irregularity also poses a problem. 

[0006] The purpose of this invention is to realize the reflective mold liquid crystal display component which shows 

good diffuse reflection. 

[0007] 

[Means for Solving the Problem] The reflective mold liquid crystal display component of this invention is arranged 
ahead of the liquid crystal cell which pinched liquid crystal between the substrates which have the electrode of a pair, 
the polarizing plate arranged on the outside of said liquid crystal cell, the specular reflection plate which reflects 
incident light, and a specular reflection plate, and has the film which consists of two kinds of minute fields which have 
a different refractive index. 
[0008] 

[Embodiment of the Invention] 

The configuration of the 1st example of [example 1] this invention is shown in drawing 1 . The optical control film 1 is 
a film which has the function scattered about in the light which carried out incidence from specification. In the case of 
this example, using the optical control film with which the light which carried out incidence perpendicularly to the 
optical control film is scattered about, it is scattered about and let light reflected by the reflector 4 be diffuse reflection. 
The film created by the mixture of two kinds of ultraviolet curing mold macromolecules by irradiating ultraviolet rays 
as an optical control film is used, this film consists of structure where it was carried out that that is [ product ] right of 
the layer of a macromolecule with two kinds of refractive indexes. A reflector 4 consists of metals, such as aluminum. 
Since the optical control film 1 can give diffusibility like point **, the reflector itself may be a mirror plane. Since 
resistance of a reflector is lower than the case where a transparent electrode is used, it can reduce a cross talk. The 
potential difference of a transparent electrode 3 and a reflector 4 is impressed to STN LCD 2. With the electrical 
potential difference impressed, STN LCD 2 shows a different optical property, and displays using this property. In this 
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example, the thickness of a liquid crystal layer is deltan=0.15 at 4 micrometers. It carried out. When it is STN-LCD of 
this method (a polarizing plate is one sheet), contrast is acquired even if the product of thickness and deltan is small 
compared with conventional STN-LCD. Therefore, improvement in the speed is realizable by using the liquid crystal 
cell of 4 micrometers and a narrow gap like this example. When the electrical potential difference which realizes a 
black display is impressed between the transparent electrode 3 and the reflector 4, the phase plate 6 of two sheets is set 
up so that the polarization condition on a reflector 4 may serve as the circular polarization of light, without starting 
wavelength. It is reflected with a reflecting plate, and a lower phase plate is chosen so that light which penetrated STN 
LCD 2 again may be made into the elliptically polarized light which does not start wavelength but is inscribed in the 
same rectangle. An upper phase plate has an optical axis parallel to the long side or shorter side of said rectangle, and it 
is chosen so that wavelength may not be started but elliptically polarized light inscribed in said rectangle may be made 
into the linearly polarized light parallel to the absorption shaft of a polarizing plate. Thus, good monochrome display is 
realizable. As an ingredient of a phase plate 6, form birefringence films which extend a high polymer film and are 
obtained, such as a polycarbonate film, are used. 

[0009] A glass substrate 7 is equipped with a transparent electrode 3 or a reflector 4, and holds STN LCD 2. Plastics 
etc. can also be used besides a glass substrate. Although it is arrangement of the phase plate which thought the property 
of a black display as important in this example, it is applicable also to the arrangement which thought the white display 
as important, or the reflective mold liquid crystal display using the phase plate of only one sheet. When a white display 
is thought as important, a phase plate is set up so that the polarization condition on a reflector may serve as the linearly 
polarized light, without starting wavelength. A reflective mold liquid crystal display with good diffusibility is obtained 
without giving diffusibility to a reflector by using this example. 

[0010] The configuration of the 2nd example of [example 2] this invention is shown in drawing 2 . The optical control 
film 1 with which the light which carried out incidence perpendicularly is scattered about like the 1st example is used. 
The potential difference between the transparent electrodes of a pair is impressed to STN LCD 2. The thickness of a 
liquid crystal layer is deltan=0.15 at 6 micrometers. It carried out. The phase plate 6 of two sheets is chosen so that 
monochrome display may be realized. What vapor-deposited aluminum is used for glass as a specular reflection plate 
8. Although this example explained by the case where the phase plate per sheet is in the both sides of STN LCD 2, 
effectiveness with the same said of the case where there are two phase plates in the case of only one sheet or one side is 
acquired. A reflective mold liquid crystal display with good diffusibility is obtained without giving diffusibility to a 
reflector by using this example. 

[001 1] The configuration of the 3rd example of [example 3] this invention is shown in drawing 3 . The optical control 
film 1 with which the light which carried out incidence perpendicularly is scattered about like the 1st and 2nd example 
is used. The potential difference between the transparent electrodes of a pair is impressed to STN LCD 2. Thickness of 
a liquid crystal layer was set to deltan=0.15 by 6 micrometers. The phase plate 6 of two sheets is chosen so that 
monochrome display may be realized. What vapor-deposited aluminum is used for glass as a specular reflection plate 
8. Effectiveness with the same said of the case where there are two phase plates in the case of only one sheet or one 
side as well as the 2nd example is acquired. A reflective mold liquid crystal display with good diffusibility is obtained 
without giving diffusibility to a reflector by using this example. 

[0012] The configuration of the 4th example of [example 4] this invention is shown in drawing 4 . The optical control 
film with which the light which carried out incidence perpendicularly like the 1st, 2nd, and 3rd example is scattered 
about is used. The potential difference between the transparent electrodes of a pair is impressed to the TN liquid crystal 
21. Thickness of a liquid crystal layer was set to deltan=0.1 1 by 5 micrometers. What vapor-deposited aluminum is 
used for glass as a specular reflection plate 8. A reflective mold liquid crystal display with good diffusibility is 
obtained without giving diffusibility to a reflector by using this example. 

[0013] The configuration of the 5th example of [example 5] this invention is shown in drawing 5 . The optical control 
film 1 with which the light which carried out incidence perpendicularly is scattered about like the 1st - the 4th example 
is used. The potential difference of a transparent electrode 3 and a reflector 4 is impressed to the guest host mold liquid 
crystal 22. Guest host mold liquid crystal is the liquid crystal which mixed dichroism coloring matter. (1) cholesteric 
liquid crystal, (2) nematic liquid crystals, (3) polymer distributed liquid crystal, (4) liquid-crystal gel (what the 
macromolecule of a minute amount mixed in liquid crystal), etc. are used for the liquid crystal in this case. A reflector 
4 consists of metals, such as aluminum. A reflective mold liquid crystal display with good diffusibility is obtained 
without giving diffusibility to a reflector by using this example. 

[0014] The configuration of the 6th example of [example 6] this invention is shown in drawing 6 . It consists of a 
configuration which carried out the laminating of the phase plate 6 of 5 or 2 polarizing plates, a glass substrate 7, the 
optical control film 1 1, a transparent electrode 3, STN LCD 2, a reflector 4, and the glass substrate 7 one by one from 
the side in which outdoor daylight carries out incidence. The optical control film 1 1 is a member which has the same 



Page 3 of 3 



optical property as the optical control film 1. The mixture of a prepolymer is applied to a glass substrate on a spin coat, 
and it is formed by irradiating ultraviolet rays. In order to obtain reinforcement, it is desirable to perform concomitant 
use with heat curing. After hardening the optical control film, a transparent electrode is formed by the approach same 
with forming on a color filter. The formed optical control film consists of a field where a different refractive index is 
detailed. A reflector 4 consists of metals, such as aluminum. Since the optical control film can give diffusibility, the 
reflector itself may be a mirror plane. The potential difference of the transparent electrode 3 and reflector 4 of a pair is 
impressed to STN LCD 2. The thickness of a liquid crystal layer is deltan=0.15 at 4 micrometers. It carried out. The 
phase plate 6 of two sheets is chosen so that monochrome display may be realized. In the case of the example 1, since 
the optical control film 1 and STN LCD 2 which give diffusibility are separated with the glass substrate 7, the image 
which the magnitude of a pixel displayed when [ remarkable ] small compared with the thickness of a glass substrate 
came to have bled. In this example, since the optical control film 1 1 and STN LCD 2 which give diffusibility are close, 
this blot is cancelable. Without giving diffusibility to a reflector by using this example, there is good diffusibility and 
the reflective mold liquid crystal display with which the displayed image does not bleed is obtained. 
[0015] In this example, although the optical control film was inserted between the glass substrate and the transparent 
electrode, it is also an effective approach to serve as the orientation film to which it inserts between a transparent 
electrode and a liquid crystal layer, and orientation of the liquid crystal is carried out. 

[0016] The configuration of the 7th example of [example 7] this invention is shown in drawing 7 . The optical control 
film 1 with which the light which carried out incidence perpendicularly is scattered about like the 1st example is used. 
The potential difference of the transparent electrode and reflector of a pair is impressed to STN LCD 2. Thickness of a 
liquid crystal layer was set to deltan=0.15 by 4 micrometers. The phase plate 6 of two sheets is chosen so that 
monochrome display may be realized. A reflector 4 consists of metals, such as aluminum. Without giving diffusibility 
to a reflector also by using this example, there is good diffusibility and the reflective mold liquid crystal display with 
which the displayed image does not bleed is obtained. In the above-mentioned examples 1-7, if the optical control film 
or the optical control film scattered about as an optical control film in the light which carried out incidence from across 
is used, a reflective mold liquid crystal display with directivity will be obtained. Although the location of an optical 
control film was pinpointed and explained in the above-mentioned examples 1-7, if arranged at the incidence side of 
light rather than the member which has a reflex function, the effectiveness of diffuse reflection will be acquired. If 
above-mentioned examples 1-7 and an above-mentioned color filter are combined, the high reflective color LCD panel 
of color purity is realizable. A lower glass substrate does not need to be transparent and may use opaque substrates, 
such as plastics, in the above-mentioned example 1, and 5-7. 
[0017] 

[Effect of the Invention] According to this invention, it is bright and a shadowless reflective mold liquid crystal display 
can be offered. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reflective mold liquid crystal display component characterized by having the film which consists of two 
kinds of minute fields which have a refractive index which is arranged ahead of the liquid crystal cell which pinched 
liquid crystal between the substrates which have the electrode of a pair, the polarizing plate arranged on the outside of 
said liquid crystal cell, the specular reflection plate which reflects incident light, and said specular reflection plate, and 
is different. 

[Claim 2] The reflective mold liquid crystal display component characterized by to have the film which consists of two 
kinds of minute fields which have a different refractive index arranged at the liquid-crystal-cell [ which pinched liquid 
crystal between the substrate which has a transparent electrode, and the substrate which has a metal electrode ], 
polarizing plate [ which has been arranged at the substrate side which has said transparent electrode on the outside of 
said liquid crystal cell ], and substrate side which has said transparent electrode on the outside of said liquid crystal 
cell. 

[Claim 3] The reflective mold liquid crystal display component characterized by having the film which consists of two 
kinds of minute fields which have a different refractive index arranged between the polarizing plate of the pair 
arranged as the liquid crystal cell which pinched liquid crystal, and said whose liquid crystal cell were pinched between 
the substrates which have the transparent electrode of a pair, and said liquid crystal cell and said deflecting plate. 
[Claim 4] The reflective mold liquid crystal display component characterized by the ability of liquid crystal to have 
twisted 180 degrees or more towards the substrate of another side from one substrate in a reflective mold liquid crystal 
display component given in either of claims 1-3. 

[Claim 5] The reflective mold liquid crystal display component characterized by carrying out the laminating of the 
form birefringence film of at least one sheet to either of claims 1-3 in the reflective mold liquid crystal display 
component of a publication. 

[Claim 6] The reflective mold liquid crystal display component characterized by mixing dichroism coloring matter in 
either of claims 1-3 in the reflective mold liquid crystal display component of a publication at said liquid crystal. 
[Claim 7] The reflective mold liquid crystal display component characterized by carrying out the laminating of the 
prism array of the shape of a film by which detailed prism has been arranged in a field in a reflective mold liquid 
crystal display component given in either of claims 1-3. 

[Claim 8] The reflective mold liquid crystal display component characterized by carrying out the laminating of the 
color filter to either of claims 1 -3 in the reflective mold liquid crystal display component of a publication. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The type section Fig. showing the configuration of the component of the 1st example of this invention. 
[Drawing 2 ] The type section Fig. showing the configuration of the component of the 2nd example of this invention. 
[Drawing 3 ] The type section Fig. showing the configuration of the component of the 3rd example of this invention. 
[Drawing 4] The type section Fig. showing the configuration of the component of the 4th example of this invention. 
[Drawing 5] The type section Fig. showing the configuration of the component of the 5th example of this invention. 
[Drawing 6] The type section Fig. showing the configuration of the component of the 6th example of this invention. 
[Drawing 7] The type section Fig. showing the configuration of the component of the 7th example of this invention. 
[Description of Notations] 

1 [ - A polarizing plate, 6 / -- A phase plate, 7 / -- A glass substrate, 8 / - A specular reflection plate, 9 / - A prism 
array, 20 / STN LCD, 21 / - TN liquid crystal, 22 / - Guest host mold liquid crystal. ] - An optical control film, 3 
A transparent electrode, 4 — A reflector, 5 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] January 26, Heisei 13 (2001. 1.26) 

[Publication No.] JP,9-1 13893,A 

[Date of Publication] May 2, Heisei 9 (1997. 5.2) 

[Annual volume number] Open patent official report 9-1 139 

[Application number] Japanese Patent Application No. 7-266683 

[The 7th edition of International Patent Classification] 

G02F 1/1335 510 
520 

1/133 500 

1/137 500 

[FI] 

G02F 1/1335 510 
520 

1/133 500 
1/137 500 

[Procedure revision] 

[Filing Date] February 17, Heisei 12 (2000. 2.17) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The liquid crystal cell which pinched liquid crystal between the substrates which have the electrode of a pair, 

The polarizing plate arranged on the outside of said liquid crystal cell, 
The specular reflection plate which reflects incident light, 

The reflective mold liquid crystal display component characterized by having the film which consists of two kinds of 
minute fields which have a refractive index which is arranged ahead of said specular reflection plate, and is different. 
[Claim 2] The liquid crystal cell which pinched liquid crystal between the substrate which has a transparent electrode, 
and the substrate which has a metal electrode, 

The polarizing plate arranged at the substrate side which has said transparent electrode on the outside of said liquid 
crystal cell, 

The reflective mold liquid crystal display component characterized by having the film which consists of two kinds of 
minute fields which have a different refractive index arranged at the substrate side which has said transparent electrode 
on the outside of said liquid crystal cell. 

[Claim 3] The liquid crystal cell which pinched liquid crystal between the substrates which have the transparent 
electrode of a pair, 
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The polarizing plate of the pair arranged as said whose liquid crystal cell was pinched, 

The reflective mold liquid crystal display component characterized by having the film which consists of two kinds of 
minute fields which have a different refractive index arranged between said liquid crystal cells and said deflecting 
plates. 
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£@ 6 »C^i" 0 ^©AWi-SftW^, {B7t«5, 2ft 

wii+s«6, #7^s«7, %«jffiwti l, mmmm 

3, STN«12, K*t«ffi4, ^f7^»«7Sriej!lca 

i tmm<o%^$m.*m-i-z>%mxtbz> e u^^mmz. 

* M W -f 6 r t IC «t o TfM * 4x S „ Sr # 5 fc * 

til i li^ffiT'fc o T tfll *?7iV \ S T Nf^sls 2 
B a B lOlJlJ4^mfAn = 0.15 i: Lfc„ 2ftO{4 
<75®-g-|4 s ffi»ttSr#-^i"53tS!|»7-f/UA 1 t STN 

# <c fi^Tf: L D A/fc* «t 5 * o T L * ? „ * 
^J£0tJT*f±, 4£«ttS:#*.53t*]«il|j|l 1 t S TNjKbb 

[ooi5] *mmmxte. ^y^mmtmmmmcom 
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[0016] mmm i ] 7 (o-mmm^m^ 

**«a**ta*ft!i«i7>f/uAis:fflt>T*>a„ stn 

iXio S£ 0 B B8<£>ff£fi4 /imt'A n=0. 15 i: Lfc D 2>& 

#ts^s*^s^#e>tb5o ±iE<7>ni6^ji^e>7(c 
i^^tt^ o fcs« H s B S/Tgt^q# ^ ti^o -bis 

5 0 ±|B<^*1S^J1XV5^5>7T*«, Tffi^tf^g 
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[0017] 

[0S^fffi^&IftK] 

[0 1 ] *ssw0>!g 1 <ommm<om*<omtii&^&& 

[0 2] *ISW^2<0||*«<o*^0«ricSr*i-«S; 
[0 3] **W^»3(7>||5««^*^0«rfeS:*i-«S: 

[04] *mw<Dm4<Dnnm<Dm*<Dffif&&^m& 

[0 5] *3§W^ 5 ^^Wl^if (?)M^*tIS 
»fB0o 

[0 6] *»W<0*6<Z>ll*«<0*^<0#*S:*-t-«S; 

W®0o 

[0 7] **W<Z>*7(0||Jfi«(0*^<Z>«^Sr*-r«S; 

HffE0 o 

[«F**>R*I] 

9-/yX^7W, 2 0-STNK, 21— T 
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